An efficient portfolio, the one with low risk adjusted return, can be constructed using a good asset diversification. Sectoral diversification is one of the ways to reduce the portfolio risk since there are unique relationship among sector classifications. This research analyzes short and medium-run cointegration relationship among 9 sectoral indices in Indonesia equity market (JCI), using 2012-2016 weekly closing prices as the data. This study analyzed the relationship among these sectors using Johansen-Julius Cointegration Test and predict the causal relationship using Engle-Granger Causality and model the causalities using Vector Error Correction Model. Using empirical results of Johansen cointegration tests, this study finds that there is no cointegration in the short-run as the sector indices performance are caused by unique moving factors that affect all sectors differently. However, there is a medium run relationship among the sectors as they are moved by macroeconomic and political conditions towards the same direction. Other two methods, Engle-Granger and VECM, are also supporting the results from Johansen cointegration tests. The findings from this research can be useful as an insight for investors and fund managers in minimizing portfolio risk by using sectoral diversification, which based on the research can only be applied in the short run period. 
INTRODUCTION
Investment is the purchase of an asset with the hope that it will generate revenue or will appreciate before being sold for a profit in the future. Investors can invest in the capital market where they can optimize risk and return on the investments.
To successfully undertake the optimized result, investors must build an efficient portfolio of assets that can generate the highest return with the least risk through diversification.
In managing a portfolio, diversification is a risk management technique that reduces risk by allocating investments into various financial instruments without affecting the portfolio return notably. If the assets in a portfolio have different reaction in regard to the current market condition, it can be an opportunity for the investor to gain their investment from minimizing the volatility.
For the past decades, fund managers have commonly used style (growth or value stock) and market capitalization (large-cap, middle-cap, or small-cap) to build their stock portfolios that can capture the greatest potential opportunities in the market. According to Fitriana (2009) , the most common methods used by fund managers in Indonesia are Markowitz, single index, and CAPM.
However, these classifications of equities can change over time due to company's performance and market condition.
Another way to minimize portfolio risk is to create an equity sector allocation method that will divide equities into some sub-groups or sectors that has some similar responses given a particular market condition. Vardharaj and Fabozzi (2007) The research objective is to analyze whether there is any cointegration among sectors in Indonesia equity market. This study will test the cointegration among 9 sectors to find the relationships among the sectors. Cointegration test is deemed to be more appropriate than another method for its result will provide direct answer whether diversification using sectoral allocation is applicable. After that, causality test is also performed to find out whether there is any causal relationship among the sector indices. The results can provide insights for investors and fund managers for applying sectoral diversified portfolio and asset allocation strategy in the complexity of Indonesian capital market.
Literature Review
There are several past works of literature about constructing efficient portfolio through diversification. In order to build an optimum portfolio, investors must consider the risk and the return. Success in minimizing the portfolio risk will result in an efficient portfolio. Gupta & Basu (2011) stated the indifference between sector integration in developed and emerging equity market. They also found that a portfolio constructed using conditional correlations performs better, in the term of higher risk-adjusted return, than each country's benchmark index. To that extent, this study would like to know if there is any cointegration between the sector indices in Indonesia Stock Exchange. This research took into account the possibility that different time period, short run and medium run, may result in different outcomes. In the end, this study aims to know whether sectoral diversification is applicable in Indonesia's equity market.
Data
In order to find out if there is any cointegration in Indonesia equity market, this research conduct a descriptive study using data from weekly closing indices prices during the short-term period (2016) and medium-term period (2012) (2013) (2014) (2015) (2016) 
where a = r -1. The null hypothesis is that a, the coefficient of y t-1 is zero. The alternative hypothesis is: a < 0 and evaluated using the t conventionalratio for a:
where a is the estimate of a, and se (a) is the coefficient standard error.
The second step is calculating the optimum lag which should be applied to avoid: errors in specification, caused by too few lags, and too many lost observations, caused by too many lags.
Aside from that, determining the optimum lag is also important because cointegration test is very sensitive to the chosen lag structure. There are two parameters that are commonly be applied:
Akaike Information Criterion (AIC) and Schwarz Information Criterion (SIC or BIC). Both parameters are able to show us the most optimum lag that should be applied in the further test. However, SIC is more relevant than AIC for SIC is able to give more consistent result. The SIC method result can be interpreted as the lower the SIC, the better the model and vice versa. SIC model which is based on -2 times the average log-likelihood function is formulated as below:
where l is the log value of the likelihood function having k parameters estimated using T observations. 
If the coefficient matrix has reduced rank r <k, then there exists k x r matrices a and b each with rank r such that P = ab' and b'Y t is I(0). r is the number of cointegrating relations (the cointegrating rank) and each column of b is the cointegrating vector.
The elements of a are known as the adjustment parameters in the vector error correction model.
In this method, the estimated P matrix is from an unrestricted VAR and the test whether to reject the restrictions implied by the reduced rank of P.
The next step is to test the direction of both short and medium term relationship should there is any cointegration is found in the series by using 
RESULTS AND DISCUSSIONS
To know both medium-run and short-run relationship between sectors in Indonesia, it is needed to check the order of integration in each series, using Augmented Dickey-Fuller (ADF) unit Test critical value with 95% confidence interval is -2,918778 for level order and -2,919952 for first difference order. After ensuring that the series are integrated in the same order, the next step is to examine both medium-run and short-run relationship between the sectors using the Johansen cointegration test. Since Johansen Cointegration test result is highly dependent on the number of lag used, it is important to adjust the used lag for each test, for short-run and medium-run, with one's optimum lag using SIC criterion. There are two criteria that can be chosen: Trace and Maximum Eigenvalue, which usually show similar results.
In the short-run period, both trace and maximum eigenvalue statistics indicate that there is no cointegration found at 5% significance level. While in the medium-run, there is only one cointegrating equation at 5% significance level. It is because, in the short run, all sectors are moved by its members' performance or by some specific economic condition that only affects limited sector. However, in the long run, all sectors in the market tend to move towards the same direction, resulting from the country's macroeconomic and political events.
These results indicated that sectoral diversification method can be applied in the short run. However, there are limited risk reduction benefit in sectoral diversification method for medium-term horizon.
This research also apply Granger-causality test Table 6 and 7. The VECM models were then tested using Least Square estimator to make sure that the sum of the squares of the residuals is minimized. The Vector Error Correction models above (Table   6 and Table 7) are not the final equation because a good estimator has to be the one with highest adjusted R-squared. Therefore, the models are then estimated using least square estimator (LSE) to ensure that they represent the prediction correctly. In Table 8 and Table 9 
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